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Description 

[0001] The present invention generally relates to a 
medical information management system which records 
a patient's personal medical information onto an optical 
card for various management purposes. 
[0002] Medical information management systems are 
popularly known, in which various character and image 
information such as characters, drawing, X-ray photo- 
graph and computer tomogram (so-called CT) originally 
entered in patients' case records (charts) as their per- 
sonal medical information are optically or magnetically 
recorded onto recording media such as optical cards 
and magnetic disks. 

[0003] Because the medical image information, in 
general, must be highly detailed and precise, recording, 
for example, a single X-ray photograph as a piece of 
image information usually requires a storage capacity 
of about one megabyte. In addition, in order for a doctor 
to obtain knowledge about or diagnose the morbid state 
of a given patient, image information corresponding to 
at least three X-ray photographs would be necessary. 
This means that a medium for recording the patient's 
medical information must have storage capacity of more 
than three megabytes. 

[0004] Nevertheless, the storage capacity of today's 
commercially available optical cards is only about three 
megabytes at the most, and thus, even if some form of 
data compression technique etc. are employed, it is very 
difficult or impossible for the optical cards to record ther- 
eon more than image information about two or three X- 
ray photographs and character information (and/or 
drawing information) about the patient's personal iden- 
tification, clinical history, doctor's observation and the 
like. 

[0005] Further, in the case of a patient having a circu- 
latory disease, the doctor may more easily obtain knowl- 
edge of or diagnose the morbid state of the patient by 
listening to the patient's characteristic cardiac sounds, 
cardiac murmurs etc., rather than by examining the pa- 
tient's X-ray photograph. However, since the prior med- 
ical information management systems only express 
such patient's cardiac sounds, cardiac murmurs etc. in 
onomatopoeic words or in schematic diagram and then 
record these as character and image information, it is 
very difficult to promptly obtain knowledge about the pa- 
tient's morbid state just by examining the thus-recorded 
character or image information. 
[0006] EP 0 467 693 A3 discloses a medical informa- 
tion management system for recording a patient's per- 
sonal medical information onto an optical memory card 
to manage the medical information. The information 
management system comprises a read/write means for 
writing information obtained from a patient in letters or 
images on the optical memory card in accordance with 
a predetermined format and outputs the recorded med- 
ical information from the optical memory card whenever 
necessary for producing the information on a monitor 



screen and in the form of film. This information system 
does not record any sound. 

[0007] From DATABASE INSPEC INSTITUTE OF 
ELECTRICAL ENGINEERS, Stevenage, GB, Inspec 

5 No. AN3980074 June 1991, MALONEY ET AL "Multi- 
media object file design for medical images", abstract & 
MUG QUARTERLY, vol. 21, no. 3, June 1991, USA, 
pages 57-60, there is known a computersystem for stor- 
ing images that is also capable of storing echocardio- 

10 graph sequences, EKGs, radiographic images and 
heart murmurs. 

[0008] PROCEEDINGS OF THE FIFTH ANNUAL 
IEEE SYMPOSIUM ON COMPUTER-BASED MEDI- 
CAL SYSTEMS, June 1 992, DURHAM, NORTH CARO- 

« UNA, USA, pages 1 56-1 69, FRANCHI ET AL "Multime- 
dia Perspectives for Next Generation PAC Systems", 
page 160, lines 1-11, page 165, last paragraph, disclos- 
es an architecture of a multimedia medical information 
system that is capable of storing voice in addition to oth- 

20 er patient's data. 

[0009] FR-2-664 730 discloses a CD-ROM-like disk 
for storing images and sound in an interlaced manner. 
[0010] US-A-4 991 581 describes an apparatus of re- 
cording and processing body sounds for assessment of 

25 the sound and possible diagnosis of any abnormalities 
associated with this sound. The sound is displayed on 
a display means as a visual sound waveform diagram. 
[0011] It is an object of the present invention to pro- 
vide an improved medical information management sys- 

30 tern which is capable of efficiently recording medical in- 
formation corresponding to a patient's morbid state onto 
an optical memory medium having limited storage ca- 
pacity. 

[0012] The medical information management system 

35 of the present invention is defined by claim 1 , and the 
optical memory medium used in it in claim 10. 
[001 3] In a most preferred embodiment of the present 
invention, the optical memory medium is an optical card. 
The optical card is a nonvolatile memory which is very 

40 handy for carrying, has sufficiently large storage capac- 
ity (about three megabytes) and is very easy to write 
data thereon. For these reasons, the optical card is 
known as one of the most suitable recording media for 
recording patient's personal medical information. Thus, 

45 by using such an optical card as a recording medium, It 
is possible to efficiently record medical information as 
needed depending on a specific morbid state of the pa- 
tient. Therefore, if only the patient carries the optical 
card bearing his or her medical information to a given 

so doctor, the doctor, by only setting the optical card in the 
read section, can read the patient's medical information, 
can have the character and image information visually 
shown and also can have the sound information audibly 
reproduced or sounded. This allows the doctor to readily 

55 obtain knowledge about the patient's morbid state. 
[0014] The doctor can easily acquire or diagnose the 
patient's morbid state by listening to the patient's char- 
acteristic cardiac sounds and murmurs, particularly to 
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the cardiac murmurs if the patient has a circulatory dis- 
ease. Similarly to the cardiac murmurs, the respiratory 
or breathing sounds are very characteristic of, i.e., very 
faithfully reflects a disease. Thus, it is desirable to 
record the respiratory sounds as sound information so 
that the doctor can easily obtain knowledge about the 
patient's morbid state by audibly reproducing the infor- 
mation with the present system. 
[0015] In the most preferred embodiment of the 
present invention, the sound information may be graph- 
ed as a visual sound waveform diagram as well as being 
audibly reproduced through the reproduction section. 
This allows the doctor to more clearly acquire the pa- 
tient's morbid state both aurally and visually. 
[0016] In addition, even when the patient goes to a 
hospital for the first time, the patient can let a doctor of 
the hospital readily know about his or her morbid state 
by only presenting the medical information bearing op- 
tical card and having it set in the read section of the sys- 
tem. Further, since only desired medical information de- 
pending on his or her own morbid state may be recorded 
on the private optical card and since it sometimes may 
not be necessary to record image information of a large 
data amount on the card : it is very often sufficient for the 
patient to carry only one optical card. This is far more 
economical than when the patient carries several optical 
cards. 

[0017] Moreover, even in medical educational organ- 
izations, the medical information management system 
of the present invention can be applied as an effective 
means for morbid state acquisition, by reproducing the 
sound information recorded on the optical card. 
[0018] The preferred embodiment of the present in- 
vention will be described in detail below with reference 
to the accompanying drawings. 
[0019] In the accompanying drawings: 

Fig. 1 is a block diagram illustrating the general 
structure of a medical information management 
system in accordance with an embodiment of the 
present invention; 

Fig. 2 is a top plan view illustrating an example of 
an optical card for use with the medical information 
management system of Fig. 1 ; 
Fig. 3 is a diagram illustrating an example of record- 
ed data on the optical card; 
Fig. 4 is a diagram explanatory of a display state on 
a display device of Fig. 1 ; 
Fig. 5 is a flowchart illustrating an example of a write 
process carried out by themedical information man- 
agement system of Fig. 1 ; and 
Fig. 6 is a flowchart illustrating an example of a read 
process carried out by the medical information man- 
agement system of Fig. 1 , 

[0020] Fig. 1 is a block diagram illustrating the general 
structure of a medical information management system 
in accordance with a preferred embodiment of the 



present invention. This management system generally 
comprises sound an information processing device 1 , 
an image information processing device 2, a personal 
computer 3, an optical card read/write device 4 and an 
5 optical card 5 that is removably attached to or set in the 
optical card read/write device 4. 
[0021] The sound information processing device 1 is 
composed of a sound information input device 11, a 
sound information processing board 12 and a sound in- 
10 formation reproducing device 13. 

[0022] The sound information input device 11 , which 
includes a cardiac sound microphone 6, converts pa- 
tient's cardiac sounds, cardiac murmurs or respiratory 
sounds Into respective analog sound Information sig- 
is nals, and then outputs the sound information to the 
sound processing board 12. 
[0023] The sound information reproducing device 13, 
which may for example comprise a speaker, audibly re- 
produces the analog sound information signals received 
from the sound information processing board 12. 
[0024] The image information processing device 2 is 
composed of an image information input device 21 , an 
image information processing board 22 and a display 
device 23. 

[0025] The image information input device 21 , which 
includes a video camera or an FD camera (an electronic 
camera with a floppy disk drive), generates NTSC sig- 
nals based on X-ray photograph information and out- 
puts the NTSC signals to the image information 
processing board 22. 

[0026] The image information processing board 22 
converts the NTSC signals received from the image in- 
formation input device 21 into digital image information 
and outputs the digital image information to the personal 
computer 3. The image information processing board 22 
also converts digital image information received from 
the personal computer 3 into NTSC signals and outputs 
the NTSC signals to the display device 23. In addition, 
the image information processing board 22 receives dig- 
ital sound information that is being provided from the 
personal computer 3 to the sound information process- 
ing board 12 of the sound information input device 11 
and converts the input sound information into a sound 
waveform diagram in the form of NTSC signals. The 
sound waveform diagram Is provided to the display de- 
vice 23. 

[0027] The display device 23 comprises a TV monitor 
such as a CRT display and visibly presents thereon the 
NTSC signals provided from the image information 
processing board 22. Namely, the image information 
processing board 22 outputs NTSC signals based on 
normal image information of X-ray photograph or the like 
and based on a sound waveform diagram that visually 
represents digital sound information, and the display de- 
vice 23 presents thereon visual images corresponding 
to such information. For the sound waveform diagram, 
the display device 23 presents a corresponding graph. 
[0028] The personal computer 3 controls the entire 



25 



30 



35 



40 



45 



50 



3 



5 



EP 0 625 759 B1 



6 



operation of the medical information management sys- 
tem, and it basically comprises a CPU 31 , internal mem- 
ories (ROM and RAM) 32, peripherals and I/O interfac- 
es. As such peripherals, this personal computer 3 in- 
cludes a floppy disk drive (FDD) 33, a keyboard 34, a 
mouse 35, a printer 36, an external memory (e.g. hard 
disk), etc. Further, the sound information processing 
board 12 and image information processing board 22 
are attached, for example, to extension slots in the per- 
sonal computer 3. Accordingly, the personal computer 
3 also incorporates therein software programs that are 
necessary for executing various processes on the 
sound and image information by means of the sound 
information processing board 12 and image Information 
processing board 22. 

[0029] The optical card read/write device 4, which is 
connected to the personal computer 3 as one of the pe- 
ripherals thereof, writes and reads data to and from the 
optical card 5 underthe control of the personal computer 
3. 

[0030] The medical information management system 
which, as mentioned above, comprises the sound infor- 
mation processing device 1 , image information process- 
ing device 2, personal computer 3 and optical card read/ 
write device 4 is installed within a hospital. The optical 
card 5 is possessed by an individual patient and is set 
in the optical card read/write device 4 such as when the 
patient receives medical examination by a doctor. 
[0031] As typically shown in Fig. 2, the optical card 5 
is a rectangular-shaped card having a size of about 85.6 
mm length and about 54 mm width and has a thickness 
of about 0.76 mm. A predetermined area 5a on the card 
surface is a recording area, onto which digital data cor- 
responding to the patient's medical information are op- 
tically recorded. The recorded digital data are then op- 
tically read out from the card when needed. Such an op- 
tical card 5 may for example be a DELA-standard card 
available from Drexler Inc. The optical card read/write 
device 4, which is designed to allow removable setting 
therein of the optical card 5, can optically write desired 
information (in this example, medical information com- 
prising character, image, sound information etc.) onto 
the thus-set card 5 using light beams and read out the 
written information as needed. 
[0032] In the case of the DELA-standard optical card, 
every new information is written as an addition onto un- 
recorded portion of the recording area (in a write-once 
fashion). Specific examples of the optical card read/ 
write device 4 and optical card 5 are disclosed : for ex- 
ample, in Japanese Patent Laid-open Publication Nos. 
SHO 58-500437, 59-195327, 61-48135, 61-137245, 
62-256248, 62-262239 and 62-266748, and therefore a 
detailed description on these is omitted herein. 
[0033] Fig. 3 illustrates an example of the medical in- 
formation stored on the optical 1 card 5. As illustrated, 
the recording area 5a of each optical card 5 is divided 
into a plurality of memory regions A - G for recording a 
plurality of data. On memory region A are stored control 



data that are indicative of the addresses and storage 
capacities of the individual memory regions. On memory 
region B, information such as the names of the hospital 
and doctor in charge of the patient is stored as character 
5 information. Further, on memory region C, personal in- 
formation such as the patient's name and age is stored 
as character information. Further, on memory region D, 
contents of the patients chart such as results of the doc- 
tor's questioning and diagnosis are stored as character 
10 information. Further, on memory region E, results of var- 
ious tests such as urine analysis, blood type and blood 
pressure are stored as character information. Further, 
on memory region F is stored image information such 
as X-ray photograph and CT. Finally, on memory region 
is G is stored sound information such as cardiac murmurs 
and respiratory sound detected by the above-mentioned 
cardiac sound microphone 6. 
[0034] The hospital name, patient's disease name 
and blood type and results of various tests may be di- 
rectly stored as character data. But, in order to save stor- 
age capacity, it is desirable that these data are stored 
in encoded form, in which case the encoded data are 
decoded by the personal computer 3 for subsequent 
necessary processing. The sound information may be 
PCM data obtained by subjecting analog sound wave- 
form signals to a digital PCM conversion; however, this 
approach will require large storage capacity, and ac- 
cordingly only a limited amount of the sound information 
can be recorded on a single optical card 5. It should be 
appreciated that, in order to save the storage capacity, 
the sound information may of course be stored in some 
data -compressed form by the use of DPCM, ADPCM or 
any other suitable sound data compression technique. 
[0035] Because of this, the embodiment attempts to 
minimize the required storage capacity by inserting the 
sound and/or character information in an invalid portion 
of the image information. For instance, as shown in Fig. 
4, if image information generally of an elliptical shape is 
presented on the display device 23, the doctor only 
needs the valid portion 81 in order to acquire the pa- 
tient's morbid state and does not need an invalid portion 
82 surrounding the valid portion 81. Therefore, the 
sound and/or character information can be inserted in 
the invalid portion B2 without disturbing the valid portion 
81 and thus, the storage capacity for the image Informa- 
tion can be utilized efficiently. More specifically, in such 
a case where one frame of image information data is 
stored in a predetermined storage area of the optical 
card 5, it is possible that, instead of the image informa- 
tion being stored in the entire frame storage area, image 
information representing the valid portion 81 is stored in 
a part of the area corresponding to the valid portion 81 , 
and sound information and/or character information is 
stored in the other part of the area corresponding to the 
invalid portion 82. 

[0036] Now, an example of a write process carried out 
by the personal computer 3 for writing medical informa- 
tion onto the optical card 5 will be described with refer- 
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ence to a flowchart of Fig. 5. 
[0037] Step 51 : Medical information (character, image 
and sound information) of a given patientto be recorded 
onto the optical card 5 is fetched: the character informa- 
tion is input into directly from the keyboard 34; the image 
information Is Input from the Image information process- 
ing device 2 as digital image information; and the sound 
information is input from the sound information process- 
ing device 1 as digital sound information. 
[0038] Step 52: Any data processes necessary are 
applied to the respective medical information input in the 
manner mentioned above. For example, sound compo- 
nents other than the patient's cardiac sounds, cardiac 
murmurs and respiratory sounds may be filtered out, the 
sound and character information may be inserted in the 
invalid portion 82 of the image information as shown in 
Fig. 4, and/or, the image, character and sound informa- 
tion may be stored in a combined or composite form. 
[0039] Step 53: The medical information as proc- 
essed in step 52 above is adjusted to the recording for- 
mat of the optical card. 

[0040] Step 54: It is determined whether or not any 
optical card 5 is attached to or set in the optical card 
read/write device 4. The personal computer 3 goes to 
step 55 if the optical card 5 is not set, but goes to step 
56 if the optical card 5 is set. 
[0041] Step 55: Because off the negative determina- 
tion in step 54 above, a message that demands setting 
of the optical card 5 is presented on the display device 
23 or given in voice or the like. 
[0042] Step 56: After preparation of the medical infor- 
mation to be written and control data indicating how to 
write the medical information is completed, the personal 
computer 3 waits for a write instruction signal to be input 
by operation of the keyboard 34 etc. Then, when the 
write instruction signal is input, the personal computer 
accesses the optical card read/write device 4 so as to 
write, onto the optical card 5, the medical information 
and control data that have been input previously. That 
is, when the write instruction signal is input, the personal 
computer 3 changes the operation mode into the optical 
card write mode and provides the control data and med- 
ical information to the optical card read/write device 4. 
The optical card read/write device 4 in turn writes the 
medical information and control data onto the optical 
card 5 in accordance with the write instruction signal. 
Namely, this write process writes the medical informa- 
tion and control data as addition to an unrecorded por- 
tion of the card rather than as a rewrite to an already 
recorded portion of the card. However, the medical in- 
formation and control data may of course be written as 
a rewrite to the already written portion if a rewritable re- 
cording medium is employed. 
[0043] An example of a read process performed for 
the personal computer 3 to read out the medical infor- 
mation from the optical card will be described with ref- 
erence to the flowchart shown in Fig. 6. 
[0044] Step 61 : A determination is made as to wheth- 



er any optical card 5 is set in the optical card read/write 
device 4. The process goes to step 62 if the answer is 
in the negative, but it goes to step 63 if the answer is in 
the affirmative indicating that an optical card 5 is set in 
5 the read/write device 4. 

[0045] Step 62: Because of the determination in the 
preceding step 61 that no optical card is set in the optical 
card read/write device 4, a message for demanding set- 
ting of an optical card is given on the display device 23 
10 or in other suitable form such as vocal sound. 

[0046] Step 63: When medical information to be read 
out is specified by the user's operation of the keyboard 
34 or mouse 35, the personal computer 3 changes the 
operation mode Into the optical card read mode and then 
15 provides the optical card read/write device 4 with a read 
instruction signal corresponding to the medical informa- 
tion to be read out. In response to the read instruction 
signal, the read/write device 4 reads out the control data 
from the optical card 5 and then reads out medical in- 
formation in accordance with the read instruction signal. 
[0047] Step 64: Any data processes necessary are 
applied to the medical information read out from the op- 
tical card 5. For example, the character, sound and im- 
age information may be extracted out from the medical 
information that has been so far stored in synthesized 
form as shown in Fig. 4. 

[0048] Step 65: If the medical information processed 
in the preceding step 64 is the sound information, the 
sound information is provided to the sound information 
processing device 1 ; if the medical information proc- 
essed in the preceding step 64 is the character or image 
information, the character or image information is pro- 
vided to the image information processing device 2. 
Thus, the sound information processing device 1 
sounds or audibly reproduces the provided sound infor- 
mation. On the other hand, the image information 
processing device 2 visually shows the provided char- 
acter or image information on the display device 23. If 
both of the character and image information are provid- 
ed to the image information processing device 2, the 
character information may be shown with the image in- 
formation in a superimposed manner. Further, if the 
medical information processed in the preceding step 64 
is the sound information and if it is desired to show a 
corresponding sound waveform diagram on the display 
23 with the sound information audibly reproduced, im- 
age information on the waveform diagram is provided to 
the image information processing device 13. In this 
case, the sound waveform diagram can be stored as im- 
age information in the optical card 5; however, in order 
to save the storage capacity of the card 5, it is more 
preferable that sound information is temporarily stored 
in data buffer memory to thereby prepare a sound wave- 
form diagram and then the sound waveform diagram is 
displayed while sound corresponding to the sound in- 
formation stored in the buffer memory is audibly repro- 
duced. 

[0049] According to the embodiment so far described, 
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the optical cards of the write-once-type are employed 
such that any data, once written, will not disappear, i.e., 
any previously written information will not be erased by 
overwriting, as opposed to magnetic recording media 
typically represented by cassette tapes. In addition, the 
optical cards are not affected by magnetism, static elec- 
tricity, radiation etc. and therefore have better data stor- 
age capability than other types of recording media. Fur- 
ther, even when the optical cards have been soiled, they 
can readily be used again by wiping their surfaces. 
[0050] In addition, as opposed to tape-shape record- 
ing media with which a considerable long time is taken 
to retrieve desired data therefrom, the optical cards al- 
low direct and quick access to desired data in conjunc- 
tion with the personal computer. For example, names of 
recorded data may be shown on the display screen of 
the personal computer so that, in response to the user's 
selection of a desired data name shown on the screen, 
the corresponding recorded sound information can be 
quickly read out for the audible and/or visual reproduc- 
tion. 

[0051] The optical cards are generally of a credit card 
size and therefore can be attached to the patients' 
charts or the like so as to be easily filed in a desired 
place. Furthermore, the optical cards are very handy for 
carrying, and thus if the patient goes to a doctor of an- 
other hospital or the like, the patient can have his or her 
clinical history readily acquired by only presenting the 
optical card. 

[0052] Moreover, because data are stored on the op- 
tical cards in coded form and thus are difficult to be al- 
tered or decoded by any unauthorized person, the opti- 
cal cards can provide reliable protection of patients' pri- 
vacy and also can provide superior data safety. 
[0053] Moreover, because the optical cards can 
record not only sound information but also image and 
character Information, they provide easy communica- 
tion and storage of various kinds of information inde- 
pendently. 

[0054] Although the above embodiment has been de- 
scribed in connection with such a case where cardiac 
sounds and murmurs detected by a cardiac sound mi- 
crophone are recorded and reproduced, pulse wave de- 
tected by a pulse wave detector, electrocardiogram 
waveform detected by an electrocardiograph, cardiac 
echo diagram detected by an ultrasonic cardiac diagno- 
sis device, cardiac tomogram etc. may be recorded as 
image signals for being graphed as waveform diagram. 
Moreover, the cardiac sound microphone may be re- 
placed by an electrostethophone utilizing the Doppler 
effect. 

[0055] As apparent from the foregoing, the present in- 
vention permits recording of medical information corre- 
sponding to a patient's morbid state to be efficiently re- 
corded onto an optical card that has a limited storage 
capacity. 



Claims 

1. A medical information management system for re- 
cording a patient's personal medical information on- 

5 to an optical memory medium (5) to manage the 
medical information, said optical memory medium 
(5) being portable and used as the patient's private 
memory medium, said medical information system 
comprising: 

write means (3,4,6,11) for writing onto said 
memory medium (5) any information selected 
from among character, image and sound infor- 
mation corresponding to a morbid state of the 
patient as the medical information, 

read means (3,4) for optically reading out the 
medical information written on said optical 
memory medium (5), 

display means (23) for visually presenting the 
character and image information of the medical 
information read out by said read means, and 

reproduction means (1 3) for audibly reproduc- 
ing the sound information of the medical infor- 
mation read out by said read means (3,4), 

wherein said write means (3,4) inserts at least 
part of data of said sound information between 
data of the image information to form composite 
data, so as to write the information as the com- 
posite data onto said memory medium (5), and 

said read means (3,4) retrieves said composite 
data from said memory medium (5) and reads 
out the sound and Image Information separate- 
ly by separating the at least part of data of at 
least the sound information and the data of the 
image information from said composite data, 
and 

wherein said write means (3 : 4) writes the at 
least part of the sound information onto a pre- 
determined part of a storage area of said mem- 
ory medium (5) provided for storing one frame 
of the image information data, said predeter- 
mined part of the storage area substantially cor- 
responding to a peripheral portion of the frame 
and being a part where no substantially valid 
image information is stored. 

2. A medical information management system as de- 
fined in claim 1 wherein said write means (3,4) fur- 
ther inserts at least part of data of the character in- 
formation between the data of the image informa- 
tion to form said composite data, so as to write the 
information as the composite data onto said mem- 
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ory medium (5). 

3. A medical information management system as de- 
fined in claim 2 wherein said write means (3,4) 
writes the at least part of the character information 5 
onto a predetermined part of a storage area of said 
memory medium (5) provided for storing one frame 
of the image information data, said predetermined 
part of the storage area being a part where no sub- 
stantially valid image information is stored. 10 



ripheral portion of the frame and being a part where 
no substantially valid image information is stored. 

11. An optical memory medium as defined in claim 10 
wherein said sound information represents any of 
the patient's cardiac sound, cardiac murmur and 
breathing sound. 



Patentanspruche 



4. A medical information management system as de- 
fined in one of claims 1-3 wherein said display 
means Includes printer means. 

5. A medical information management system as de- 
fined in one of claims 1-4 wherein said display 
means presents a visual sound waveform diagram 
corresponding to the sound information reproduced 
by said reproduction means. 



1. Medizinisches Informationsmanagementsystem 
zum Aufzeichnen der personlichen medizinischen 
Informationen eines Patienten auf einem optischen 

15 Speichermedium (5) zur Verwaltung der medizini- 
schen Informationen, wobei das optische Speicher- 
medium (5) tragbar ist und als personliches Spei- 
chermedium des Patienten verwendet wird und das 
medizinische Informationsmanagementsystem 

20 aufweist: 



A medical information management system as de- 
fined in claim 4 which further comprises means for 
preparing the visual sound waveform diagram on 
the basis of the sound information read out by said 
read means (3,4). 



25 



eine Schreibeinrichtung (3,4,6 : 11) zum Auf- 
zeichnen von aus Zeichen, Bild und Schall be- 
stehenden Informationen uberden Krankheits- 
zustand des Patienten als medizinische Infor- 
mation auf das Speichermedium (5) : 



7. A medical information management system as de- 
fined in one of claims 1 -6 wherein said optical mem- 
ory medium is an optical card (5). 30 

8. A medical information management system as de- 
fined in one of claims 1-7 wherein said sound infor- 
mation represents any of the patient's cardiac 
sound and cardiac murmur. 35 



eine Leseeinrichtung (3,4) zum optischen Aus- 
lesen der auf das optische Speichermedium (5) 
geschriebenen medizinischen Informationen, 

eine Anzeigeeinrichtung (23) zur visuellen Dar- 
stellung der Zeichen- und Bildinformationen 
dervon der Leseeinrichtung ausgelesenen me- 
dizinischen Informationen, und 



9. A medical information management system as de- 
fined in one of claims 1-8 wherein said sound infor- 
mation represents the patient's breathing sound. 

10. An optical memory medium for use in a medical in- 
formation management system of one of claims 1-9, 
said optical memory medium being a portable card- 
like medium (5) independently provided for the pa- 
tient and capable of being removably attached to a 
write device, said memory medium comprising data 
areas storing information on the patient's name and 
address, storing information on the patient's clinical 
record, storing information on results of various 
tests performed on the patient, storing image infor- 
mation representing a diagnosis on the patient and 
storing sound information representing a diagnosis 
on the patient, respectively, at least a part of said 
sound information being written onto a predeter- 
mined part of a storage area of said memory medi- 
um (5) provided for storing one frame of the image 
information data, said predetermined part of the 
storage area substantially corresponding to a pe- 



eine Wiedergabeelnrichtung (13) zur akustl- 
schen Wiedergabe der Schallinformation der 
von der Leseeinrichtung (3,4) ausgelesenen 
40 medizinischen Informationen, 



wobei die Schreibeinrichtung (3,4) zur Bildung 
einer Datenzusammenstellung mindestens ei- 
nen Teil der Daten der Schallinformation zwi- 
45 schen die Daten der Bildinformation schiebt, so 

dass die Informationen als Datenzusammen- 
stellung auf das Speichermedium (5) geschrie- 
ben werden, und 

50 die Leseeinrichtung (3,4) die Datenzusammen- 

stellung vom Speichermedium (5) abruft und 
die Schall- und Bildinformationen derail ge- 
trennt ausliest, dass mindestens ein Teil der 
Daten mindestens der Schallinformation und 

55 die Daten der Bildinformation von der Datenzu- 

sammenstellung getrennt werden, und 

wobei die Schreibeinrichtung (3,4) den minde- 
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stens einen Teil der Schallinformation auf einen 
zum Speichern eines Einzelbilds der Bildinfor- 
mationsdaten vorgesehenen vorbestimmten 
Teil eines Speicherbereichs des Speichermedi- 
ums (5) schreibt, wobei der vorbestimmte Teil 5 
des Speicherbereichs im wesentllchen einem 
Randgebiet des Einzelbilds entspricht und ein 
Teil ist, in dem keine im wesentlichen gultigen 
Bildinformationen gespeichert sind. 

10 

2. Medizinisches Informationsmanagementsystem 
nach Anspruch 1, bei dem die Schreibeinrichtung 
(3.4) zwecks Datenzusammenstellung ferner min- 
destens einen Teil der Zeicheninformation zwi- 
schen die Daten der Bildinformation schiebt, so 15 
dass die Informationen als Datenzusammenstel- 
lung auf das Speichermedium (5) geschrieben wer- 
den. 

3. Medizinisches Informationsmanagementsystem 20 
nach Anspruch 2, bei dem die Schreibeinrichtung 
(3,4) mindestens den Teil der Zeicheninformation 

auf einen zum Speichern eines Einzelbilds der Bild- 
informationsdaten vorgesehenen vorbestimmten 
Teil des Speicherbereichs des Speichermediums 25 
(5) schreibt, wobei der vorbestimmte Teil des Spei- 
cherbereichs ein Teil ist, in dem keine im wesentli- 
chen gultigen Informationen gespeichert sind. 

4. Medizinisches Informationsmanagementsystem 30 
nach einem der Anspriiche 1 -3, bei dem die Anzei- 
geeinrichtung eine Druckeinrichtung aufweist. 

5. Medizinisches Informationsmanagementsystem 
nach einem der Anspruche 1 -4, bei dem auf der An- 35 
zeigeeinrichtung ein sichtbares Schallwellendia- 
gramm entsprechend den von der Wiedergabeein- 
richtung wiedergegebenen Schallinformation abge- 
btldet wird. 

40 

6. Medizinisches Informationsmanagementsystem 
nach Anspruch 4, das ferner eine Einrichtung zur 
Erstellung des sichtbaren Schallwellendiagramms 
auf der Basis dervon der Leseeinrichtung (3,4) aus- 
gelesenen Schallinformation aufweist. 45 

7. Medizinisches Informationsmanagementsystem 
nach einem der Anspruche 1-6, bei dem das opti- 
sche Speichermedium eine optische Karte (5) ist. 

50 

8. Medizinisches Informationsmanagementsystem 
nach einem der Anspruche 1-7, bei dem die Schall- 
informationen die Herztone oderdas Herzgerausch 
des Patienten darstellen. 

55 

9. Medizinisches Informationsmanagementsystem 
nach einem der Anspriiche 1-8, bei dem die Schall- 
informationen das Atemgerausch des Patienten 



darstellen. 

10. Optisches Speichermedium fur ein medizinisches 
Informationsmanagementsystem nach einem der 
Anspruche 1-9, wobei das optische Speichermedi- 
um ein tragbares kartenartiges Medium (5) ist, das 
fur den betreffenden Patienten personlich vorgese- 
hen ist und abnehmbaran einerSchreibvorrichtung 
befestigtwerden kann, wobei das Speichermedium 
aufweist: Datenbereiche, in denen Informationen 
beziiglich des Namens und der Adresse des Pati- 
enten, des klinischen Befunds des Patienten, Er- 
gebnissen verschiedeneram Patienten vorgenom- 
mener Tests, eine Patientendiagnose darstellender 
Bildinformationen bzw. eine Patientendiagnose 
darstellender Schallinformationen gespeichert wer- 
den, wobei mindestens ein Teil der Schallinformati- 
on auf einen zum Speichern eines Einzelbilds der 
Bildinformationsdaten vorgesehenen vorbestimm- 
ten Teil eines Speicherbereichs des Speichermedi- 
ums (5) geschrieben wird, wobei der vorbestimmte 
Teil des Speicherbereichs im wesentlichen einem 
Randgebiet des Einzelbilds entspricht und ein Teil 
ist, in dem keine im wesentlichen gultigen Informa- 
tionen gespeichert sind. 

11. Optisches Speichermedium nach Anspruch 10 : bei 
dem die Schallinformationen die Herztone, das 
Herzgerausch Oder das Atemgerausch des Patien- 
ten darstellen. 



Revendications 

1. Systeme de gestion d'informations medicales pour 
enregistrer les informations medicales personnel- 
les d'un patient sur un support a memoire optique 
(5) pour gerer ces informations medicales : ledit 
support a memoire optique (5) etant portable et uti- 
lise a titre de support a memoire prive du patient, 
ledit systeme d'informations medicales 
comprenant : 

des moyens d'ecriture (3,4,6, 1 1 ) pour ecrire sur 
ledit support & m6molre (5), & titre d'informa- 
tions medicales, des informations quelconques 
choisies parmi des informations au format ca- 
ractere, image et sonore correspondant a un 
etat morbide du patient, 
des moyens de lecture (3,4) pour lire optique- 
ment les informations medicales ecrites sur le- 
dit support a memoire optique (5), 
des moyens d'affichage (23) pour presenter vi- 
suellement les informations au format caracte- 
re et image des informations medicales lues 
par lesdits moyens de lecture, et 
des moyens de reproduction (13) pour repro- 
duce de maniere audible les informations au 
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format sonore des informations medicales lues 
par lesdits moyens de lecture (3,4), 
dans lequel lesdits moyens d'ecriture (3,4) in- 
serent au moins une partie des donnees des- 
dites informations au format sonore entre des 5 
donn§es des informations au format image 
pour former des donnees composites, de ma- 
niere a ecrire les informations sous laforme des 
donnees composites sur leditsupport a memoi- 
re (5), et w 
lesdits moyens de lecture (3,4) extraient lesdi- 
tes donnees composites dudit support a me- 
moire (5) et lisent les informations au format so- 
nore et image s6par6ment, en s6parant desdi- 
tes donnees composites ladite au moins une 15 
partie des donnees d'au moins les informations 
au format sonore et les donnees des informa- 
tions au format image, et 
dans lequel lesdits moyens d'ecriture (3,4) ecri- 
vent ladite au moins une partie des informa- 20 
tions au format sonore sur une partie predeter- 
mines d'une zone d'enregistrement dudit sup- 
port a memoire (5) prevue pour enregistrer une 
trame des donnees d'informations au format 
image, ladite partie predetermine de la zone 25 
d'enregistrement correspondent sensiblement 
a une partie peripherique de la trame et cons- 
tituant une partie sur laquelle aucune informa- 
tion au format image sensiblement valide n'est 
enregistree. 30 

Systeme de gestion d'informations medicales selon 
la revendication 1, dans lequel lesdits moyens 
d'ecriture (3,4) inserent, en outre, au moins une par- 
tie des donnees des informations au format carac- 35 
tere entre les donnees d'informations au format 
image pourformer lesdites donnees composites, de 
maniere a ecrire les informations sous la forme des 
donnees composites sur ledit support a memoire 
(5). 40 

Systeme de gestion d'informations medicales selon 
la revendication 2, dans lequel lesdits moyens 
d'ecriture (3,4) ecrivent ladite au moins une partie 
des informations au format caractere sur une partie 45 
predetermined d'une zone d'enregistrement dudit 
support a memoire (5) prevue pour enregistrer une 
trame des donnees d'informations au format image, 
ladite partie predeterminee de la zone d'enregistre- 
ment constituant une partie sur laquelle aucune in- so 
formation au format image sensiblement valide 
n'est enregistree. 

Systeme de gestion d'informations medicales selon 
lesrevendications 1 a 3, dans lequel lesdits moyens 55 
d'affichage comprennent des moyens d'impriman- 
te. 



5. Systeme de gestion d'informations medicales selon 
Tune quelconque des revendications 1 a 4, dans le- 
quel lesdits moyens d'affichage presented un dia- 
gramme d'ondes sonores visuel correspondant aux 
informations au format sonore reproduites par les- 
dits moyens de reproduction. 

6. Systeme de gestion d'informations medicales selon 
la revendication 4 qui comprend, en outre, des 
moyens pour preparer le diagramme d'ondes sono- 
res visuel sur la base des informations au format 
sonore lues par lesdits moyens de lecture (3,4). 

7. Systeme de gestion d'informations medicales selon 
Tune quelconque des revendications 1 a 6, dans le- 
quel ledit support a memoire optique est une carte 
optique (5). 

8. Systeme de gestion d'informations medicales selon 
Tune quelconque des revendications 1 a 7, dans le- 
quel lesdites informations au format sonore repre- 
sented I'un quelconque des bruits du coeur et des 
souffles cardiaques du patient. 

9. Systeme de gestion d'informations medicales selon 
Tune quelconque des revendications 1 a 8, dans le- 
quel lesdites informations au format sonore repre- 
sented le bruit respiratoire du patient. 

10. Support a memoire optique utilisable dans un sys- 
teme de gestion d'informations medicales selon 
Tune quelconque des revendications 1 a 9, ledit 
support a memoire optique etant un support porta- 
ble en forme de carte (5) fourni independamment 
au patient et qui peut etre raccorde de maniere 
amovible a un dispositif d'ecriture, ledit support a 
memoire comprenant des zones de donnees enre- 
gistrant des informations concernant le nom et 
I'adresse du patient, enregistrant des informations 
concernant le dossier medical du patient enregis- 
trant des informations concernant les resultats des 
divers examens effectues sur le patient, enregis- 
trant des informations au format image represen- 
tant un diagnostic concernant le patient et enregis- 
trant des informations au format sonore repr^sen- 
tant un diagnostic concernant le patient, respecti- 
vement, une partie au moins desdites informations 
au format sonore etant ecrite sur une partie prede- 
terminee d'une zone d'enregistrement dudit support 
a memoire (5) prevue enregistrant une trame des 
donnees d'informations au format image, ladite par- 
tie predeterminee de la zone d'enregistrement cor- 
respondant sensiblement a une partie peripherique 
de la trame et constituant une partie sur laquelle 
aucune information au format image sensiblement 
valide n'est enregistree. 

11. Support a memoire optique selon la revendication 
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10, dans lequel lesdites informations au format so- 
nore represented Tun quelconque des bruits du 
coeur, souffles cardiaques et bruits respiratoires du 
patient. 
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5 OPTICAL CARD 
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A 


CONTROL DATA 


B 


NAMES OF HOSPITAL & DOCTOR 


C 


PATIENT'S NAME & ADDRESS 


D 


CONTENTS OF CHART 


E 


VARIOUS TEST RESULTS 
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IMAGE INFORMATION 
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SOUND INFORMATION 
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f WRITE PROCESS ) 
1 



MEDICAL INFORMATION TO BE 
RECORDED IS INPUT. 



INPUT MEDICAL INFORMATION 

IS PROCESSED (IMAGE, CHARACTER 

& SOUND INFOR. IS COMBINED). 



'SOUND INFOR. IS INPUT FROM 
SOUND INFOR. PROESSING DEVICE, 
& IMAGE INFOR. IS INPUT FROM 
IMAGE INFOR. PROCESSING DEVICE. 



PROCESSED MEDICAL INFORMATION 
IS ADJUSTED TO FORMAT OF O.C. 



55 




IN WRITE MODE, CONTROL DATA & 
MEDICAL INFOR. ARE PROVIDED TO 
READ/WRITE DEVICE. 



(jntT) 



/READ/WRITE DEVICE WRITES 
CONTROL DATA & MEDICAL INFOR. 
ONTO O.C. IN ACCORD. WITH WRITE 
INSTRUCTION 



F I G. 5 




62 



*| O.C. SETTING DEMANDING 
MESSAGE IS PRESENTED. 



IN READ MODE, READ INSTRUCTION 
IS PROVIDED TO READ/WRITE 
DEVICE. 



READ-OUT MEDICAL INFOR. 
IS PROCESSED AS NEEDED. 



PROCESSED MEDICAL INFOR. IS ! 
PROVIDED TO RESPECTIVE DEVICES. 



/READ/WRITE DEVICE READS OUT 
CONTROL DATA IN ACCORD. WITH 
READ INSTRUCTION & READS OUT 
MEDICAL INFOR. IN ACCORDANCE 
yWITH CONTROL DATA. 



SOUND & CHARACTER INFORMATION 
/IS PROVIDED TO CHARACTER & IMAGE 1 
INFOR. PROCESSING DEVICES, 
RESPECTIVELY, FOR VISUAL DISPLAY, 
SOUND INFOR. IS SOUNDED, & 
. CHARACTER & IMAGE INFOR. IS 
\VISUALLY SHOWN. 

F I <3. 6 
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